The study investigates mortality from cancer and other diseases in a cohort of wives of asbestos cement workers in Casale Monferrato (northwest Italy). After the exclusion of women with an occupational record in the asbestos cement industry, the cohort comprised 1964 women. Their domestic exposure was estimated according to their husbands' periods of employment in the plant: 1740 had a period of domestic exposure whereas the remaining 224 married an asbestos cement worker only after he definitely stopped his activity in the asbestos cement plant; these have, therefore, been considered as unexposed. The cohort of wives was constructed entirely through official records in the town offices and is both exhaustive and unaffected by recall bias. At the end of follow up (1988) 1669 women were alive, 270 were dead and 25 (1.2%) were untraced. Main mortality analyses were only up to age 79 to reduce the misclassification of causes of death. Expected mortality was based on local rates. Mortality analyses were limited to the period due to the availability of local rates: in that period 210 deaths occurred among women with domestic exposure v 229-1 expected. There were four deaths from pleural tumours (one diagnosed as mesothelioma at necropsis) and six from lung cancer v. 0.5 and 4-0 expected respectively. Two further cases of mesothelioma were diagnosed by histological examination after the end of follow up. None of the three wives with histologically diagnosed mesothelioma had been engaged in
industrial activities. Corresponding information for the other three cases could not be traced.
(British Journal ofIndustrial Medicine 1993;50:779-784)
The occurrence of malignant mesotheliomas after domestic exposure to asbestos has been shown,'-3 whereas only limited data on other malignancies have been published.4 The study by Anderson is the only one with a cohort design; all the others are either case-control studies on mesotheliomas or case reports. This can be attributed to the extreme difficulty of collecting a cohort of domestically exposed people without bias. Gardner and Saracci, who recently reviewed the subject, noticed the opportunity for further investigations. 5 The largest Italian asbestos cement plant, belonging to the Italian Eternit Industries, operated in Casale Monferrato from 1907 to 1985. We previously reported on a cohort study of the workforce in the plant. This showed a large increase in mortality from lung cancer (standardised mortality ratios (SMRs): 271 for men and 395 for women, both statistically significant), pleural tumours, and asbestosis in both sexes for the period 1964-86. 6 The factory produced a large variety of asbestos cement products (flat and corrugated sheets, chimney tubes, and pipes). Both chrysotile and crocidolite were used throughout the period in which the factory was active. In 1980 crocidolite accounted for 10% of the asbestos used. No data are available for the previous years.
We have been able to assemble retrospectively an exhaustive cohort of women married to asbestos cement workers employed in the plant. The cohort was identified from town records and therefore is not affected by recall or selection biases. The cohort has been the subject of a retrospective mortality study which is described in the present paper.
Material and methods
Our previous study on asbestos cement Two hundred and twenty four women married asbestos cement workers after the men had definitely stopped working in the asbestos cement plant. These women are considered as unexposed and are referred to as women without domestic exposure throughout the rest of the paper and in the tables. Table 2 presents observed and expected numbers of deaths for the major causes. The SMRs and 95% CIs are limited to age 79 to reduce the chance of misclassification of the causes of death. Among women with domestic exposure, (as defined above) Marriage is positively associated with health state. The association is conceptually similar to the selection bias known as the healthy worker effect. 10 We examined the relation between mortality from major causes (all deaths, all malignancies, cardiovascular diseases, and respiratory diseases) and duration of marriage and latency, both computed from the wedding date. The analyses included every woman in the cohort, irrespective of domestic exposure and age at death (table 5) . A reduction in mortality for married women was evident and persisted irrespective of time elapsed since marriage.
Discussion
Despite the well known association between asbestos and malignancies" and the suggestions from case reports and case-control studies of mesotheliomas due to domestic exposure to asbestos5 only one cohort study has been published so far on mortality among family contacts of asbestos workers. Anderson4 analysed the mortality experience of women (wives and other relatives) living within the household of workers of an amosite factory in Paterson (USA). They found eight deaths from respiratory cancer (including two deaths from mesothelioma) v 6-4 expected. The excess was found only after 20 years of exposure In our present study the list of women to be included in the cohort was reconstructed entirely through official records in the town offices and 
